23/09/2003 1 Method of and device for encoding an information stream. The invention relates to a
method of encoding an input information stream in one operation, which input inform t;ﬁgiiﬁﬁm
comprises a stream of information units [RIN], comprising an encoding step of conver he input
information stream into an output information stream, said output information stream comprising a
variable stream of 5 information units [RENO], the variable stream of information units being between
a minimum value RENC,MIN and a maximum value RENC,MAX, while the effect of the encoding step
can be influenced by means of at least one control signal [R]. The invention also relates to an
encoding device for encoding an input 10 information stream comprising a steam of information units

[RIN] into i aytPyt IREPINALO R SiFRB IS aldi REFRRAMRICEIMAtRN stream comprising a variable stream

of information units [RENO] which is between a minimum value [RENC,MIN] and a maximum value
[RENC,MAX] The invention further relates to a recording device for recording an information 15
stream on a record carrier, said device comprising recording means for recording an information
stream on the record cdrhiemButivaniettod, emetdid @ Oeviodiagdragordinfpdesicon areknown from

gg_rfgi%g %_%%%ﬁggﬁ%ﬁgﬁﬁ% 2088 (ndrlegnensodar and ecording, devieels Puble tiﬁ@,zo date

scloses a system for encoding video information, iIn- whic

encoded isdorpnaiiggas cecotdarstp afdisovsuthgibefopexarfipinative digitah videon disp¢DVD). To this
end, the s rises a.G ressi it.-havin [ output . infarmation stream (Variable
Bt Rate, S A B L e with he
MPEG2 mefhodatibricimissdBssribélk; intertdtiatientt BH HbMatraautivhbangbehserner Eieictronics, Vol.

41, No. 3. /AauRL 1993 Ae 4300w Videorclise Systemusing Naiale Dl ialginT e Sustarp. whichis
known from the above-mentione application, Is’suitable for encoding the information stream in one
operation iilyenocthby vagiablef atilpattinfsreoatioh sgeddR kendering the quantity of storage space
required for recording the video information unknown in advance, and the fixed quantity of storage
space

The invention also relates to an encoding device for encoding an input

10 information stream comprising a steam of information units [Rx] into an output information
stream, said output information stream comprising a variable stream of information units

[Renc] which is between a minimum value [Renemiv] and a maximum value [Renc max]-

The invention further relates to a recording device for recording an information
15  stream on a record carrier, said device comprising recording means for recording an

information stream on the record carrier.

Such a method, encoding device and recording device are known from

European patent application EP 0 802 682 ("Video encoder and recording device", publication

20  date 22-10-1997). This application discloses a system for encoding video information, in
which the encoded information is recorded on a disc such as, for example, the digital video
disc (DVD). To this end, the system comprises a compression unit having a variable output
information stream (Variable Bit Rate, VBR). An example of such a compression unit is a unit
operating in accordance with the MPEG2 method which is described, inter alia, in IEEE

25  Transactions on Consumer Electronics, Vol. 41, No. 3, August 1995, pp. 504-509, "Video disc
system using variable bit rate". The system, which is known from the above-mentioned
application, is suitable for encoding the information stream in one operation. Due to the
variable output information stream, rendering the quantity of storage space required for

recording the video information unknown in advance, and the fixed quantity of storage space



23/09/2003 2 present on a disc, the compression unit is operated in the limited variable output
information stream mode (constraint VBR). The variation of the output stream is dynaigi@eg&llé/ Ié?ited in
5 such a way that the quantity of storage space on a disc is sufficient for storing the dé&sir % antity
of video information. The variation of the output stream is limited by controlling quality-defining
parameters of the compression unit such as, for example, the maximum value of the variable stream
of information units [RMAX], the minimum value of the,variable stream of information units [RMIN] and
the quantization scale [QSC]. It is known that a compfession 10 unit with a variable output information

stream yields a more ,fficiﬁlnt encoding at the same phcéuré qlualjty han comﬁ)?res\%ié)n unit with a
constant SUEERAHARoR S EUIRTEHREHERY BRI CBRY MR TS RHOWECSTEEN is that
there is netlingamnielrti@oiedecvBRY. TheSiaragospaar ontpuligecaxpsessachivaMaimatemunits, and

the quantity of information, expressed in length of time, ywhich cap be stored on the djsc. This is very
Confung i 88 GBI U HE BoBe B RESHFS Shg S e GG [ COPATG W ARSI storage
capacity, qptassethiddengibrohtioie TadelriMvieoyeic buspaositeainddhiatitfabylecktadlirfgrmation
having a given Iena[h.of time is eras(gff information ma .tgse]é?satore in the erased block WhOSj 20 length

of time sigHIREAAHS HUURRALRSHAT Y FARGATHF ERHS Y 8o Bl SR EBripriSiHY ST EHOR. 1t is
an object of thennebliiairéa eiitRanamethoaiof fagodintcaniiitaumatinte sireamadritbie vasahle
stream of information units, in which for a user a substantially linear 25 relation appears to exist
AR T R S S R e
storing theneineades vaftithatiomatiefrmAtsosdingiteithésinveniatfitimohjectisgahieyvediey means
of a method of enc?din% an input information stream, which is characterized in that sﬁe meth

, d
comprised ¥ SEHELEY RIS TRPUTATN AP ARG THAEAIST YRR SFIKIS M EGAN § RESI‘EN§6UT(T)]

generatedRint¢h€BRF.0ding step, reduced by a chosen average value of the variable stream of
information units in the output information stream [RENC,AVER] multiplied by the instant T, is
A problem in the known system is that there is no linear relation between the
15  storage space on a disc, expressed in information units, and the quantity of information,
expressed in length of time, which can be stored on the disc. This is very confusing to a user,
because he does not know at any moment during recording how much storage capacity,
expressed in length of time, is left. Moreover, it is confusing that, if a block of information
having a given length of time is erased, information may be stored in the erased block whose
20  length of time significantly deviates from the length of time of the erased block comprising

information.

It is an object of the invention to provide a method of encoding an information
stream into a variable stream of information units, in which for a user a substantially linear
25  relation appears to exist between the length of time of the encoded information stream and the

storage space required for storing the encoded information stream.

According to the invention, this object is achieved by means of a method of
encoding an input information stream, which is characterized in that the method comprises a
30  measuring step in which, at any instant T, a quantity of information units [ENCour(T)]
generated in the encoding step, reduced by a chosen average value of the variable stream of
information units in the output information stream [Rgnc aver] multiplied by the instant T, is
recorded in accordance with the formula [ENCoyr(T)-Rencaver-T], and a comparison step in

which the quantity of information units [ENCour(T)-Rencaver:-T] recorded in the measuring



recorded in accordance with the formula [ENCOUT(T)-RENC,AVERT], and a comparison step in
which the quantity of information units [ENCOUT(T)-RENC,AVERT] recorded in the ﬁp
23/09/2003 3 step is compared with at least one criterion, and in which at least one signa Zlng %lgnal
[S] is generated, and a control step in which at least one control signal [R] is generated, in which the 5
state of the control signal depends on the state of at least one of the signalizing signals [S] generated
in the comparison step, and which control signal influgnces the effect of the encoding step. At any
instant T, the quantity of information units ENCOUT(T) generated in the encoding step is recorded.

This quantlty is reduce sen average value of the variable 10 stream of information units in
the output PO SHBA® §ff€‘é’ﬁ? RF(‘:OJS{?/ e“r‘r?ﬂ}nﬁﬂfg a@?ﬁ#@s‘r"@yﬁ’rﬁ%ﬁi@% L@fﬁ, the

variable sg@am@daa@@beosﬁt&maﬁﬂm&ﬁrmwo&m& gﬁnﬁfm@lam [Reiepenelingdstepwanchraging
between a minimym value RE d a. maximum value RENC MAX can be represented at an
instart T 6Y7 EoM PE@E%%PEE%M i Pt o ISR BRI RERTA e e =
RENC,AVieReaitddain taniiyn phdis MG eRp! bl whicR Ediéi oA ViR RT [iifigsioadidre ¢nitstwhiel are stored in
an imaginary buffer (r éeferred to as virtual buffer). Due to the constant stream of information units, a
linear relafidPCR8 BERstablished between the storage space on a disc, expressed in information units
Dsim,and the quantity ot iforimasierTexpy essadtindengiimidonaTiBI ERAhat@rpbesieikh drethe

disc, name ISC DSIZE/R AVER. Since the stream of information s generated in the
enooding STE8 B0 AH A Serikbls SRR, Y A Sy S S At e B iion of
the Bpproxivaated itdenafi JDISIS fiothetbatpeainaiieaddbl @tt‘é@mﬂ?@& muTﬂohﬂﬁEéuCBMEane
-(I:-z)/rEENC %V%{Rg}%% % % %”ﬁgtﬁ S epV r?t&q% ugg?t aé/ﬁz 'QEOQT I rb{ed in theuwrtual buffer is
pared'w S riterio éﬁl ezm&; %?59&1, %8 with the state

of the signahzing:&ignais émmg@nepd&ﬁtmrgMgbesvﬂmhthmmnarmREmmtly control
signals influencing s efect of e encodig sep pad nence ey Gy SLIPIRITRIRA AR

Bit Rate) of 1nformat10n units having a chosen value Rencaver and a quantity of [ENCouyr(T)-

15  Rgncaver-T] information units which are stored in an imaginary buffer (referred to as virtual
buffer). Due to the constant stream of information units, a linear relation can be established
between the storage space on a disc, expressed in information units Dgjzg,and the quantity of
information expressed in length of time Tpsc that can be stored on the disc, namely Tpisc =
Dsize/Rencaver. Since the stream of information units generated in the encoding step is

20  actually a variable stream, Tpysc is actually an approximation. The deviation of the
approximated value of Tpisc from the real value of Tpysc is (ENCour(T)-

Renc,aver T)/Renc AVER.
In a comparison step, the quantity of information units stored in the virtual
buffer is compared with at least one criterion, and at least one signalizing signal is generated,

25  with the state of the signalizing signals being dependent on the result of the comparisons.
Subsequently, control signals influencing the effect of the encoding step and hence the
quantity of information units ENCoyr(T) generated in this encoding step are generated in
dependence upon the signalizing signal. Via the mechanism of signalizing signals and control
signals, the quantity of information units stored in the virtual buffer, and hence the deviation

30  from the approximated value Tpisc with respect to the real value of Tpisc can be influenced.

The comparison step criteria may be fixed criteria which are always identical at
the start of the method. However, it is alternatively possible to modify the criteria in
dependence upon previous executions of the method. These so-called self-learning criteria do

not always need to be identical at the start of the method.



dependence upon the signalizing signal. Via the mechanism of signalizing signals and control signals,
the quantity of information units stored in the virtual buffer, and hence the deviation 3%%@3883
approximated value TDISC with respect to the real value of TDISC can be influenced.” The
comparison step criteria may be fixed criteria which are always identical at the start of the method.
However, it is alternatively possible to modify the criteria in dependence upon previous executions of
the method. These so-called self-learning criteria do not always need to be identical at the start of the
method. 23/09/2003 4 An embodiment of the method according to the invention is characterized in
that a first criterion is -aTVBRENC,AVER and a second cyiterion is aTVBRENC,AVER, in which 5 TvB
represents a chosen tirﬁ“élc%ﬁgf KRG Aehadanretdingsta WS oRdS ShVATRE Z5d in that a
first signalizing sighafilsldaR] acqylies. a-Rredeleim iRedndlireil A8 CYIRLMR:\ Aver, in which
ENCOUT(T)-[RENC,AVER]T<_-aTVBRENC,AVER is true, and in that a second signalizing signal
[SOVER] iPRECSEpiEH ehoseiriEnc constanta G HuR ENEBesEaty-a constant chosen value, an
RENC'AVi'ﬁ%&QW@@%%@Z&%@@@]WSSN@H iedhrt ot [nastensisontRhaignakipfuanses the 10

e

effect of the encoding step in such a way that the minimum value of the variable stream of information

units in thENGtput Nfkmatiomdtleam TRERIGMING Wilkte aeditl thaRENRV/ERH gHag fitgnaignalizing
signal [STERJEQT% @E@ﬁ?&%ﬁ%ﬂ%&@ﬁu@?ﬂﬁ% gﬁ%ﬁ\&egm%\ﬁ?ptrol signal influences the effect
[ o [ a

of the encoc(i)lng step In such a way that the maximum value of the iable stream of information units
in the outpuninformatonlstdbnc RENE Maxndilhisbat qtibdag botre R&ENC] Al ER iifi flluerses dinel signalizing
signal [SO ] the predetermined value, In,this,embodiment, the ntity.of informatiopn units
Storad i e L R e A PR e R e
-aTVBRENGAVERNamitsa T B RENG, AERaGonsequer|fsthendevidtionegfithéodpproximatediealue of
TDISC with respect. to the realyalue of TDISC is limited to a value between -aTVB and aTVB. By
aciapiing (13 AU BT LGRS RN s et SR S B ST ot
informatiosigstlgafhdnés pitevedice tithtctbiecqgdimgt g frirdarnation thaitshstorednmithealirtual taffer,

ENCOUT(D:RENGAVER T Asauires analus AUsigs.Nefanae detwesn RIVBRENGAVER and

15  to Rencaver if the second signalizing signal [Sover] has the predetermined value.

In this embodiment, the quantity of information units stored in the virtual
buffer, ENCour(T)-Renc,aver:T is limited to a value between -o- Tyg-Renc aver and
o-Tvp-Renc aver. Consequently, the deviation of the approximated value of Tpisc with respect
to the real value of Tpisc is limited to a value between -o-Typ and a-Tyg. By adapting the

20  minimum value Reneviv or the maximum value Rene max of the variable output information
stream, it is prevented that the quantity of information units stored in the virtual buffer,
ENCour(T)-Rencaver: T acquires a value outside the range between -o-Tys-Renc aver and
o-Tve-Renc AvER.

An embodiment of the method according to the invention is characterized in

25  that the chosen constant o has a value of 1.

In this embodiment, the chosen time constant Typ represents the maximum

deviation of the approximated value of Tpisc with respect to the real value of Tpsc.

An embodiment of the method according to the invention is characterized in
30  that all states of the control signals [R] to be generated in the control step are laid down in
elements of a table, and in that an element from the table is selected in dependence upon the
state of at least one signalizing signal [S], and in that the state of the control signals laid down

in the selected element is generated.



aTVBRENC,AVER An embodiment of the method according to the invention is characterized in 25
that the chosen constant a has a value of 1. In this embodiment, the chosen time con?t?@bjzég
represents the maximum deviation of the approximated value of TDISC with respect to r ?value
of TDISC. An embodiment of the method according to the invention is characterized in 30 that all
states of the control signals [R] to be generated in the control step are laid down in elements of a table,
and in that an element from the table is selected in degaendence upon the state of at least one
signalizing signal [S], and in that the state of the control signals laid down in the selected element is

generated. 23/09/2003 5 In a table, referred to as look-yp table, with N elements, all states of the
control signals to be géRér 8’if?fﬁ%egotﬁt?él?g?é‘ﬁuz?r?ﬁ?d‘ﬁﬁ Niﬂ%@%mbﬂ@eéf%éjfo%ﬁﬁrtable. 5
Per elemesiénthetstbéasadrihedcantioLsignslstesedaidid dvwidn ihesecaanirob stgsade \hjchiblecur
simultanequsly. A given control signal may be incorporated in a plurality of elements of  the look-up
Cable e RSB B AL LI U TS Hics M SIGAHN Bhendent on
the state okatileastiDae:6ignalixiay sionaliral gigaal elambaiitamolidielepkauitaitdsselacied. The
control signals incorporated in the selected_element subsequently acquire the values laid down in the
cetected QRO L GLITALR G DO AE o TR SO sk i that the
number otRierients of the table is equal to 2TVBRENC,AVER+I . 15 If the number of elements N of
the look-up table is equal to 2TVBRENC,AVER+|, and if the maximum deviation of the approximated
Value of TDISC with ro SEEVEE S A SN oh o B0 I RS e ARG FSen time
condtant B pthenpaable vabst:attha hguantityl ofdndty inatiporanitbistoresklsctoe sictuahiuffer,

ENCOUT(T)-RENC.AVER'T b i dt | t of the look-up tabl i i lizi
DT He s TS T S B G e AVERT ~ M e o ehich

M is an integer between
An embodiment of the method according to the invention is characterized in
that the number of elements of the table is equal to 2-Typ-Renc avert1.

15 If the number of elements N of the look-up table is equal to 2-Typ-Renc avert1,
and if the maximum deviation of the approximated value of Tpisc with respect to the real value
of Tpisc does not become larger than the chosen time constant Tyg, then each value of the
quantity of information units stored in the virtual buffer, ENCout(T)-Renc aver-T may be
assigned to an element of the look-up table via a signalizing signal which acquires the state M

20  if the equation ENCour(T)-Rencaver'T = M is true, in which M is an integer between
—Tve-Rencaver and Tyve-Renc aver.

An embodiment of the method according to the invention is characterized in
that at least one signalizing signal [S] comprises a derivative of the quantity of information
units [ENCour(T)-Renc.aver-T], recorded in the measuring step, as a function of time T.

25 The signalizing signal, generated in the comparison step, comprising the time
derivative (ENCour(T)-Renc.aver-T)/T may signalize a trend in the quantity of information
units stored in the virtual buffer, ENCour(T)-Renc aver-T. Subsequently, control signals,
comprised in the signalizing signal, may be generated in dependence upon the signalized
trend, which control signals influence the effect of the encoding step and hence the quantity of

30  information units ENCoyr(T) generated in this encoding step.

In an embodiment of the method the quantity of information units [ENCour(T)]
generated in the encoding step is assigned an initial value ENCoyr(0) at the start of the

method.



-TVB'RENC,AVER and TVB'RENC,AVER An embodiment of the method according to the invention is
characterized in that at least one signalizing signal [S] comprises a derivative of the qﬁjﬁgp%)%f
information units [ENCoUT(T)-RENC,AVERT], recorded in the measuring step, as a functio %time
T. 25 The signalizing signal, generated in the comparison step, comprising the time derivative
(ENCOUT(T)-RENC,AVER'T)/T may signalize a trend in the quantity of information units stored in the
virtual buffer, ENCOUT(T)-RENC,AVER.T. Subsequegtly, control signals, comprised in the signalizing
signal, may be generated in dependence upon the sighalized trend, which control signals influence

the effect of the encodinfg step and _hence, the quﬁ%‘rtltity of 30 informatigr units ENCOUT(T) generated
in this encoding step. 1N 2R BAASHRTGHR Lo HISE R TATRE 6F T HTRH SRitSRENCOUT(T)]
generatedifotie: 866 QttRENS RN dssigees Ardiviitply alea ENGCRUEMN Lirtha starbafthesamethod.

23/09/2003 6 If the method accqrding to the invention is repeated| formed an input information
streams alqIF4AHEESHRRES B ES fb%éﬂ@f@ﬁlé%? %VéatBPgdPBeﬁiﬁ?é’g%%tggcvcﬂ'@%ﬁ rier such
as a disc, Thep hiehtedapdores thereslexiRitost afthevapiseximaiaaivddtiorodf Thl Spanith fespeciito the
real valu%f TDISC \f/igbe an accumgla jon Otj"lthe se&%rrate maximum evi&go% of thg)a%%ximated
value of TS VtCfd8p8RPIS THRAHEAM I & ot BisI BETEFBEEH ORE Kitiorf 8 tAE HRISEHOS

quantity oétetorivationheniist{&NCOYJUNiis eflidEbimtihthrits{@NOLeaCh] exequiion ofdihgnethod.
10 This accum atiag of deviatio{r;}%berfn%a%/gjlr)??qprevented by assigning an initial value ENCOUT(0) at the

start of th& FhEth&a" %‘%}'ﬂfb(ghﬁ ation units [ENCour(T)] generated in the encoding step. If
the assigned initial valUEhENCEQTIE) @t dfiddihagivasubontef pibecmedindaaigitighihaioutpatue

terminatich S 118 QL EREELACH o L At 8 Bk WATEH e B H Mo SGGH Do is stored
on the sameeeaeddicaitenctibingtbere Wilhbessignaddniniailatine GiNbg devjation: Aliewatielyithe
assigned % gifaflle\{l?(l) ,ea blvgialut};gogugglﬁr}r} oerrilggtion stream is stored on a record carrier, is equal to the
value ENCout(T)-Renc.aver: T upon termination of the (i—l)th execution of the method at
15  which the output information stream is stored on the same record carrier, then there will be no
accumulation of the deviation. Alternatively, the assigned initial value ENCoyr(0) upon the i
execution of the method may be a value derived from a value of ENCour(T)-Rencaver: T upon
termination of the (i-1)™ execution of the method. This is the case, for example, if a part of the
output information stream or the entire output information stream recorded on a record carrier
20  atan earlier instant is erased or overwritten.

The initial value ENCour(0) to be assigned upon the i execution of the method
may also be distilled from a table of contents (TOC) of the record carrier or from the
distribution on the record carrier of the information stored on the record carrier, with the
output information stream associated with the previous (i-1)™ executions of the method being

25  stored on the record carrier.

An embodiment of the method according to the invention is characterized in
that the value of the quantity of information units [ENCout(T)-Renc aver-T] recorded in the
measuring step is laid down.

30 The value of the quantity of information units [ENCour(T)-Renc aver-T]
recorded in the measuring step is laid down in such a way that this value may be used, for

example, as an initial value ENCou1(0) upon a subsequent execution of the method.



execution of the method may be a value derived from a value of ENCOUT(T)-RENC,AVERT upon
termination of the (i-1)th execution of the method. This is the case, for example, if a pag%}gg output
information stream or the entire output information stream recorded on a record carrier a 8% earlier
instant is erased or overwritten. The initial value ENCOUT(0) to be assigned upon the ith execution of
the method may also be distilled from a table of contents (TOC) of the record carrier or from the
distribution on the record carrier of the information stared on the record carrier, with the output
information stream associated with the previous (i-1) th executions of the method being 25 stored on
the record carrier. 30 An embodiment of the method accaording to the invention is characterized in that

the value of the quantity Bt IFPAHRH RS PERiGBmatioR BRI ARMEROrT e S Beeriitid measuring
step is laiggdomind T&%H%@@s@ﬁﬂﬁ%@ﬂﬂﬁ%ﬁﬂiﬂﬂﬁﬂ%%&%ﬁﬁ&GQ:UEEB)T%%Nﬁaﬁ&?&?ﬂlerecorded

in the measuring step is laid down in such a way that this value may be used, for example, as an
initial ValUBERE COHB) DI AEHBEEY [REHEXBIGRBY BF BBYSRAthod. 23/09/2003 7 The value of the
guantity of information units [ENCOUT(T)- RENC,AVERT] recorded in the measuring step may be laid
down, for example, once upon termination of the 5 method, or at more instants with regular intervals in

between. An embodimeMt SRYPRAMSIHAS hecordhag /5 tRERGSAHRR I EREPAdR AR FIRTR S N the

control stepataflenstonesIQnFOLsIgnalIsaRRFsisbnthesstate afdhatronticl sianat odapernding on an
externally supplied indication signal which is typical of the contents of the 10 input information stream.

An indicatfSR OGNS SUPPFSEFRIAL N i o ratinm sl avBigh M dvricak ohdhg sonisaks Ahtifon
strean, conpialmtbmenieadingasiep via at least one control signal. This control may be such that, for
an input information stream comprising a given type or kind of information, the encoding step for this

type of information proc8RH BHHNBME Eh&RRIEL ffFrmally. which is typical of the contents of the

input information stream, controls the encoding step via at least one control signal. This

control may be such that, for an input information stream comprising a given type or kind of

information, the encoding step for this type of information proceeds optimally. The indication
15  signal may be supplied, for example, manually or come from the same source as the input

information stream.

It is another object of the invention to provide an encoding device making use
of the method of encoding an information stream into a variable stream of information units,
20  in which a substantially linear relation appears to exist for a user between the length of time of
the encoded information stream and the storage space required for storing the encoded

information stream.

This object is achieved by providing an encoding device for encoding an input
25  information stream according to the invention, which is characterized in that the device
comprises a compression unit, and means for recording the quantity of information units
[ENCout(T)] generated by the encoding device, means for determining the recorded quantity
of information units [ENCour(T)], reduced by a chosen average value of the variable stream of
information units in the output information stream [Renc aver], multiplied by the instant T in
30  accordance with the formula ENCour(T)-Renc aver-T, means for comparing the determined
quantity of information units with at least one criterion, means for generating at least one

signalizing signal, and means for generating at least one control signal.



15 signal may be supplied, for example, manually or come from the same source as the input
information stream. It is another object of the invention to provide an encoding device gﬂg?ﬁ)bj e of
the method of encoding an information stream into a variable stream of information units, n which a
substantially linear relation appears to exist for a user between the length of time of the encoded
information stream and the storage space required for storing the encoded information stream. This
object is achieved by providing an encoding device fog encoding an input 25 information stream
according to the invention, which is characterized in that the device comprises a compression unit, and
means for recording the quantity of information units ﬁLENCOUT( )] generated bty the encoding device,
means for determining e 8%%%@%?}?'}?9% At ATHRE BN g\ﬁﬂﬁ? f&Utced by a chosen
average valugabthe darighlaisireanofs inorediontinikin the iaptptih dniprniatiDnasiteanthe
[RENé:’AVEIg.J{E ultiplied by the instant T in gg)ﬁrrg ce with the formula

ENCOUTTYE &?E’Q}Eﬁ%‘ﬁégﬂg%? BBW;EII%G (% termined quantity of information units with at
least one criterion, means for generating at least one signalizing signal, and means for generating at
least one control signal. 2 /09/2083 8 An embodiment of the encoding device according to the
invention o charactonZod IR0 HES (RGBT BROTB R U ESTOr SRR AL B ChTTEP A of the
5 recordedmfndsiby drinipsamatian vaits JNGQUIKRL Achither dbjeetmiltbedsyentianeistaipovide a
recording device for recordi n_information stream on a record carrier,. which recording device
makes UsEC1th S UHE DUnEE e b TS R & R PR P B AR R R A AR ARG into a variable
stream of ihGoimfativataitsy mts;Hivhvin et asitltiatitialy ihenreppton appeaarsdoaaxist betveceser
between L elle%%lg] ?f.timeg the eni%i%:}énformati?n strea€1 1glenoltthe storage srégace required for
storing the elCSL e iHBFAHSHCBERIH RSB TS YRHRC A o8t AT AT BEEIAY HaURE for
recording the dixoafat indbionasiveaneam.a record carrier according to the invention, which is
characterized in

This object is achieved by providing a recording device for recording an
15  information stream on a record carrier according to the invention, which is characterized in

that the device comprises an encoding device according to the invention.

An embodiment of the recording device according to the invention is
characterized in that the device is provided with means for recording the value of the

20  determined quantity of information units ENCoyr(T)-Renc.aver-T on the record carrier.

These and other aspects of the invention are apparent from and will be

elucidated with reference to the embodiment(s) described hereinafter.

25
In the drawings:
Fig. 1 shows a flow chart of a method according to the invention, and
Fig. 2 is a block diagram of an encoding device according to the invention, and
Fig. 3 is a block diagram of a recording device according to the invention.
30 In these Figures, elements corresponding to elements already described are

denoted by the same reference numerals.

Fig. 1 shows a flow chart of a method according to the invention. In an

encoding step 10, an input information stream 15 is converted into an output information



that the device comprises an encoding device according to the invention. An embodiment of the
recording device according to the invention is characterized in that the device is proviggg?\\/ly%k%?eans
for recording the value of the 20 determined quantity of information units ENCOUT(T)- C,AVERT
on the record carrier. These and other aspects of the invention are apparent from and will be
elucidated with reference to the embodiment(s) described hereinafter. 25 30 In the drawings: Fig. 1
shows a flow chart of a method according to the invergion, and Fig. 2 is a block diagram of an
encoding device according to the invention, and Fig. 3 is a block diagram of a recording device

according to the jnpvention. In these Figures, elements correspondjng to elements already described
are denott¢Hy e—glé?r?él?g?@(e??dgﬁ‘?mlr%'?s‘?rﬁ&. BN @Wng’ﬂB\}\l?%ﬁHFP‘étfl& ﬁ%@%@&miﬁé to the

invention. denartenaadinBesigpahOTan ihpuhdotinm aiipn stiearoildedsitamieitashatogn Iauipdt
information 23/09/2003 9 stream 16. TE’? %ﬁ{]ti%c’f inf r,rnriation units, EN1%EOUT(T),.in Hﬁhe output
informatiofy SHESRY15 YRR AYER St e AT B EATBRICG BIRE-Tors reEBrdt B A i asuring

step 11 angfSriedidgedrbynd ) asenipivel dgaaina:nf thewditearesaftinfoanatian aEENRENCTAVER, in
the output_information stream 16, multiplied by the instant T, which results jn a value 17 of

ENCouT(RPRENE AV TaHRiE A 5188558487103 EATRRRAES AP BRSPS 58T 9h G RS of the
method, an initial valke, NGO mayche fssidnsdho dhe-areaeratediguaiby@haatarmation units.

In the comparison step 12, the value 17 is compared with at least one criterion. 10 Moreover, at least

one signalizing signal 18 {0 GENBRAPISIAR borfisarib Stdp compasedstath ableneosr HE Silializing
signads 18vaayodenantan dhne sesuliahthegampprisenahtheivalidecdhpatittoatiepstromacsigeon. The

signalizing signals 18 are passed . on to a control step 13 in which control signals 19 are generated,

with the Sféﬁgt@fqﬁ@ea}ﬁp&}g@g ﬁfg%%éﬁ&mﬁ depepd on the result of the comparison of the value 17

with at least one criterion. The signalizing signals 18 are passed on to a control step 13 in
which control signals 19 are generated, with the state of the control signals depending on at
least one of the signalizing signals 18. The control signals 19 may be used for influencing the

15  effect of the encoding step 10.

Fig. 2 is a block diagram of an encoding device 200 according to the invention.
The encoding device 200 comprises a compression unit 22 which converts an input
information stream 20 supplied via input 21 into an output information stream 24 at an output
20 23. The compression unit 22 is of a conventional type such as, for example, MPEG2 for video
signals in accordance with ISO/IEC13818-2 or for audio signals in accordance with ISO-
IEC13818-3. The output information stream 24 comprises a variable stream of information
units (Variable Bit Rate, VBR), which variable stream is controllable via control signals 25.
A measuring block 32 comprises means 321 for recording the quantity of
25  information units, ENCoyr(T), generated by the encoding device. Via signal 30, an initial
value may be assigned to the quantity of information units, ENCoyr(0), generated by the
encoding device. The recorded quantity of information units, ENCour(T), generated by the
encoding device is passed on via a signal 322 to means 323, also present in measuring block
32, for determining the recorded quantity of information units [ENCoyr(T)] at any instant T,
30 reduced by a chosen average value of the variable stream of information units in the output
information stream [Renc aver], multiplied by the instant T in accordance with the formula
ENCout(T)-Renc aver-T.
The value of the quantity of information units ENCout(T)-Renc aver- T

determined in block 32 is passed on via a signal 33 to a comparison block 34. In this



least one of the signalizing signals 18. The control signals 19 may be used for influencing the 15
effect of the encoding step 10. Fig. 2 is a block diagram of an encoding device 200 acgg@&%{g the
invention. The encoding device 200 comprises a compression unit 22 which converts 'r{pu
information stream 20 supplied via input 21 into an output information stream 24 at an output 20 23.
The compression unit 22 is of a conventional type such as, for example, MPEG2 for video signals in
accordance with ISO/IEC13818-2 or for audio signal 51 accordance with 1ISO- IEC13818-3. The output
information stream 24 comprises a variable stream of information units (Variable Bit Rate, VBR),
which variable stream is controllable via control sjg{nals 25. A measu,rinﬁ block 32 comprises means

321 for reCorRAYHERieehtdy be seshrinshavrntibie! eXpEmtipprnie fYarmaty-faenssdin device.

Via signal3thmncinbigkotabde baynbend saignach e tagsavanitefdnfarmation initen N 49D
generated by the encoding device. The recorded quantity of information units, ENCOUT(T), generated

by the entodimGRFENES by Purassdnohiank 3isignihaboyatmakihe siggaliripgsigaalstin Wisuring block
32, for detgsmeiniag. thedeaardad guantisyobniermatin it ailaRbis(falRtany Bystant T, 30

reduced by a chgsen average value of the variable stream of information units in the output

informatiofPSIRSERPTRENES AVERT, SRRALHAIEBY hExiBeR e oA e AYAREE WFNfREMBHMLRRILS,

ENCOUTENRENEAKER. Tyk e idenahtae ayppiity of infessstin b ENGQMIATIRENC, AVERT
determined in block 32 is passed on via a signal 33 to a comparison block 34. In this 23/09/2003 10

comparison block 34, thQ&téisRiBBrBea RIS fHTSPRANGRE M iteARtNENIMP) -ReemM O AVERer. is
compgredrby SQMPRIRYN MRANS A 1NIth dideart Qe crlgiepnRllsRsh e HignalidingrRignalns 35 is

generated by means in block 343, with the state of the signalizing signals 35 being dependent, inter
alia, via sifrisrsa2oAfthes pigintiong s siipariddisipéiormhe s tleigmisparisshonedhs et At
specific ingfpatsidaichiey @g&f@ﬁ%f&ﬁ%‘?ﬁéi@ﬁﬂ BB RBARMBIEE e MR RENG AVED.

determined in block 32 may become available via signal 38. Block 36 comprises means for generating
at least one control signal 25 such as,

Fig. 3 is a block diagram of a recording device according to the invention for
15  writing information on a disc-shaped record carrier 49. The invention may be alternatively
used for writable record carriers of a shape different from these disc-shaped record carriers,
such as, for example, an optical or magnetic tape.
The recording device comprises an encoding device 200 according to the
invention. The recording device also comprises a block with recording means 41 comprising a
20  read/write unit 411, a read/write head 412 for, inter alia, writing information on the record
carrier 49, and a system drive 413.
An input information stream 20 is converted by the encoding device into an
output information stream 24, which stream is subsequently converted in the read/write unit
411 into a write signal 413. The write signal 413 is coupled to the read/write head 412. The
25  record carrier 49 is rotatably driven by drive means 43 which are controlled by the system
drive 413 via a signal 45. The read/write head 412 scans the record carrier 49 via a beam 42
and reads/writes patterns of marks therein, which marks represent information such as, for
example, on a CD or a DVD.
The value for the quantity of information units ENCout(Tx)-Rencaver-Tx
30  determined in the encoding device 200 may be applied to the read/write unit 411 which
subsequently converts signal 38 into a write signal 413. In this way, the value of the
determined quantity of information units, ENCour(Tx)-Renc.aver-Tx, can be laid down on the

record carrier 49.



10 for example, RMAx, RMIN and QSC, with the state of the control signals 25 being dependent on
at least one of the signalizing signals 25. The state of the control signals 25 can be inf%g@g,égogia an
indication signal 39 which is typical of the contents of the input information stream 20.°Fig.”3Is a block
diagram of a recording device according to the invention for 15 writing information on a disc-shaped
record carrier 49. The invention may be alternatively used for writable record carriers of a shape
different from these disc-shaped record carriers, sucg as, for example, an optical or magnetic tape.
The recording device comprises an encoding device bO according to the invention. The recording
device also comprises a block with recording means 41 comprising a 20 read/write unit 411, a
read/write head 412 for ‘hiBF A 2WAFRY Reasieh Vbﬁﬁ&%‘fé&m t%%ﬂ‘f@?ﬂ@, (H[{}Hfﬁr%gﬁ drive 413.
An input infgesnaton,sHeang 2R isabbyeitechbyding eaciodendsitael iRtwarimikpuidrtadnatien stream
24, which stream is subsequently converted in the read/wrjte unit 411 into a write sjgnal 413, The
write 3ignAF# 312 €8 bﬁ@%l&ﬁﬁ?&aﬂ/@ﬁ%@%ﬁﬁﬁw&% BB R A B IOty Wiven by
drive meankidhwhichtidrenconbsiisst by dpecsysien fidbuedtisniaca §igmaltdof Tiferieaddwiitethead 412
scans the record carrier 49 via a beam 42 and reads/writes patterns of marks therein, which marks
represent iMTOIPHETON SR 8EROK- XSRS QPR bR SBMTY CPheDalte fdP tRETG AR bied
informatiofdits,ENGRY TRA-RENSAVERT¥30fetesmingdinhe encodinardsyice 200.may be

applied to the read/write unit 411 which subsequently converts signal 38 into a write signal 413. In this

way, the VENfeibthp&atetoi APy AiRABIAhRS G EBHE Al Ut MEDDAtITX BN ZANERTYS [Fan be

laid gown @Rt 'scHd G492 3O Y 2PR3 41 AleiNitigleyalue can be assigned via signal 30 to the
quantity of information units, ENCOUT(OZ , generated by the encoding device 200. Signal 30
originates via read/writé"\SHBaiNE Y2 HEpptSAdRIMtRrisgineLel YidrsaoiNo eiandrthhvhick is3stesdist on the
record cangigf 48 fldHsitMANAVERY CPRIRIPLA MreMesRl iR 4deiRIMIBSAQHANILIE of

information units, ‘
contents on the record carrier.



ENCOUT(Tx)-RENC,AVERTX . The information may alternatively consist of information derived from
a previously fixed, determined quantity of information units, ENCOUT(Tx)-RENC,AVER.T IS is
the case, for example, if a part of or the entire output information stream 24 previously%fé%/%gégded on
the record carrier 49 is erased or overwritten. Alternatively, signal 30 may originate via read/write head
412 and read/write unit 411 from information which is present on the record carrier 49 and recorded in
a table of contents on the record carrier. 23/09/20031322 CLAIMS: 1. A method of encoding an input
information stream in one operation, which input information stream comprises a stream of
information units [RIN], comprising an encoding step of converting the input information stream into an
output infermafigr.stream, said output information stream comprising a variable stream of information
units [RENQ], the 5 variable stream of information units being between a minimum value RENC,MIN
and a maximum value RENC,MAXx, while the effect of the encoding step can be influenced by means
of at least one control signal [R], characterized in that the method comprises a measuring step in
which, at any instant T,/ ettty ofrinddimgadio mpui is [ENSOU TEEmge nexatedrititine whadding step,

e O A T P B TR R
formula EN@@im‘E(ST)eiRﬁN@)AMEIEgﬁham@atdofnpam mmﬁmmmm@@mm@on units
aTVERER AL R R B T A LS Y,
chosén _tim@_'@bmmmmf mmﬁwm@mmrem@sgmwmmmmu@m@m én%ich at least one
cenerated e O B e AT Ay o
signalizingtdiepsalmnSiogéned sageal iikth ehaaniparisbm shep thermatinidiv@ontredsignal influences the effect
of the encp g‘l@zgs&}ﬁl% step in which, at any instant T, a quantity of information units [ENCoyr(T)]
generated in the encoding step, reduced by a chosen average value of the variable stream of
10 information units in the output information stream [Renc aver] multiplied by the instant T, is
recorded in accordance with the formula ENCout(T)-Renc aver:T, and
a comparison step in which the quantity of information units [ENCout(T)-Renc.aver-T]
recorded in the measuring step is compared with a first criterion -o- Tys-Renc aver and with a
second criterion o-Tygs-Renc aver, in which Tyg represents a chosen time constant and in
15  which a represents a constant chosen value, and in which at least one signalizing signal [S] is
generated, and
a control step in which at least one control signal [R] is generated, in which the state of the
control signal depends on the state of at least one of the signalizing signals [S] generated in the
comparison step, and which control signal influences the effect of the encoding step.
20

2. A method as claimed in claim 1, characterized in that

a first signalizing signal [Sunper] acquires a predetermined value if the equation

ENCout(T)-Rencaver- T<-0-Tyg-Renc aver 18 true, and in that a second signalizing signal
25  [Sover] acquires a predetermined value if the equation

ENCour(T)-[Rencaver]- T=o-Tye-Renc aver 1s true, and in that

at least one control signal influences the effect of the encoding step in such a way that the

minimum value of the variable stream of information units in the output information stream



20 2. A method as claimed in claim 1, characterized in that a first signalizing signal [SUNDER]
acquires a predetermined value if the equation ENCOUT(T)—RENC,AVERT<_-aTVBF§I§}\¢1§Z[%DQ\§§R IS
true, and in that a second signalizing signal 25 [SOVER] acquires a predetermined valtie

equation ENCOUT(T)-[RENc,AVER]T_aTVB.RENC,AVER is true, and in that at least one control
signal influences the effect of the encoding step in such a way that the minimum value of the variable
stream of information units in the output information sltgeam 23/09/2003 13 [RENC,MIN] will be equal
to RENC,AVER if the first signalizing signal [SUER] has the predetermined value, and in that 5 at

least one control signal jnfluences the effect of the encoding step.in sych a way that the maximum val
will be eq N l VER fﬂ&é@%@%é%h% 'gﬁﬁﬁlgﬁﬂ]ﬂ%@@%‘%ﬁﬁ@%@g alfetermined value.
10 3. A mpib@staamilainathé) 4laim hacharacterized in that the chosen constant a has a value of 1. 4.

A method of encoding an ipput information stream in gne operation, which input informatjon stream
comp%sesaal%%?&gm PR TERDTU RIS TRIRNE EDRTHAUNG PFY lmmﬁbsefﬂ%aommféﬁ?ﬁg the input
informatiomtieam vilnasfabépuirabts siasion stiadsimAai0 ot thtosmptiom SireanvacmEnising a
variable sfream of information units [RENO], . variable stream of information_ynits being between a
i Ui AT Beas e R S FEN O U e e SPHBoncoding etep
can be infpieterechiiyemealns.of at least one control signal [R], characterized in that the method
comprises 20 a measuring step in which, at any instant T, a quantity of information units [ENCOUT(T)]

generated in the encoding step, reduced by a chosen average value of the variable stream of

inforroatiom units in the Quifedidafes Flatinedsiedin R ENGAVERIMwtiptia bidhe ipstshTaifas
recorded in accordance with the formula ENCOUT(T)- RENC,AVERT, and a comparison step in which
the quantfly'8Hhfiration units [ENCOUT(T) - RENC,AVERT]

4. A method of encoding an input information stream in one operation, which
input information stream comprises a stream of information units [Ryy], comprising an

15  encoding step of converting the input information stream into an output information stream,
said output information stream comprising a variable stream of information units [Rgnc], the
variable stream of information units being between a minimum value Regnevin and a
maximum value Rencmax, While the effect of the encoding step can be influenced by means of
at least one control signal [R], characterized in that the method comprises

20  ameasuring step in which, at any instant T, a quantity of information units [ENCouyt(T)]
generated in the encoding step, reduced by a chosen average value of the variable stream of
information units in the output information stream [Renc aver] multiplied by the instant T, is
recorded in accordance with the formula ENCout(T)-Renc aver:T, and
a comparison step in which the quantity of information units [ENCout(T)-Renc aver-T]

25  recorded in the measuring step is compared with at least one criterion, and in which at least
one signalizing signal [S] is generated, and
a control step in which at least one control signal [R] is generated, in which the state of the
control signal depends on the state of at least one of the signalizing signals [S] generated in the
comparison step, and which control signal influences the effect of the encoding step,

30  all states of the control signals [R] laid down in elements of a table and
an element from the table being selected in dependence upon the state of at least one
signalizing signal [S] and

the state of the control signals laid down in the selected element being generated.



25 recorded in the measuring step is compared with at least one criterion, and in which at least one
signalizing signal [S] is generated, and a control step in which at least one control sig%l g)%lZiBO.%
generated, in which the state of the control signal depends on the state of at least oné ({ e
signalizing signals [S] generated in the comparison step, and which control signal influences the effect
of the encoding step, 30 all states of the control signals [R] laid down in elements of a table and an
element from the table being selected in dependencelﬂpon the state of at least one signalizing signal
[S] and the state of the control signals laid down in the selected element being generated. 23/09/2003

14 5. A method as claimed in claim 4, characterized in that the number of elements qf the table. is
equal to 2TVBRENC,A ﬁlgﬂ?‘%?éséll ﬁ‘{o‘B HRCo ShgASIF TS G BB OHERE SIFBISAL Bbration,

which inpt%imgmgg%gt@%gm’i%alstream of information units [RIN], comprising an
encoding step of converting the input information stream into an output information stream, said

outpui information stream comprising a variable stream of information units [RENO], the 10 variable

stream of gnformation URItGQBINDIPLWEEM @M IMHIY A ¥AMEI IR ENGIYINRARG Ferd MUt N alue
RENC,MAX, while the effect of the encoding step can be influenced by means of at least one control

signal [R]SPHrEREMALE RS WATHSQTARSIRRSF SHiFAIR QL AR iQIm vk SHIBHISIRGAY instant T, a
quantity ofifermatiep snisnlNEEWE (hiudaansiaiedinikaer ieeAine sieR irfotsatbRY@-ahnsen

average value of the variable stream of 15 information units in the Qutput information stream

[RENC, AVEER PRI AREUBYRR SHEtaM e MRS BE A daHaR! G SLEATAAE R RMAHE S H Y IR Exc, the

ENQQUT ghHRENGAMESR Tnfondai so mharisanestemveewhighnine aiaatityrafdnfauaadian units
[ENCOUT(T)-RENC,AVERT] recorded in the measuring step is compared with at least one criterion,

and in whiBAEERsYe B Rensnawing digihe §8555 Yehe cerf gt ool uenerd Brivacansnd
quantity ofi2Q-sfendasimmollBitsdEMRG QLhFAI-FREN (5, AMERI héacardehipritbe measuring step, as a

function OIL measuring step in which, at any instant T, a quantity of information units [ENCoyr(T)]

generated in the encoding step, reduced by a chosen average value of the variable stream of

15  information units in the output information stream [Renc aver] multiplied by the instant T, is
recorded in accordance with the formula ENCour(T)-Renc aver:T, and
a comparison step in which the quantity of information units [ENCout(T)-Renc aver-T]
recorded in the measuring step is compared with at least one criterion, and in which at least
one signalizing signal [S] is generated which comprises a derivative of the quantity of

20  information units [ENCour(T)-Renc.aver-T], recorded in the measuring step, as a function of
time T, and
a control step in which at least one control signal [R] is generated, in which the state of the
control signal depends on the state of at least one of the signalizing signals [S] generated in the
comparison step, and which control signal influences the effect of the encoding step.

25
7. A method of encoding an input information stream in one operation, which
input information stream comprises a stream of information units [Riy], comprising an
encoding step of converting the input information stream into an output information stream,
said output information stream comprising a variable stream of information units [Rgnc], the

30  variable stream of information units being between a minimum value Rgnc My and a
maximum value Rencmax, While the effect of the encoding step can be influenced by means of
at least one control signal [R], characterized in that the method comprises
a measuring step in which, at any instant T, a quantity of information units [ENCouyt(T)]

generated in the encoding step, reduced by a chosen average value of the variable stream of



time T, and a control step in which at least one control signal [R] is generated, in which the state of the
control signal depends on the state of at least one of the signalizing signals [S] gener%@é&%eé
comparison step, and which control signal influences the effect of the encoding step. : thod
of encoding an input information stream in one operation, which input information stream comprises a
stream of information units [RIN], comprising an encoding step of converting the input information
stream into an output information stream, said outpui %nformation stream comprising a variable stream
of information units [RENO], the 30 variable stream of‘information units being between a minimum

value RENC,MIN and a._ maximum value RENC,MAX, while the effect of the encoding step can be
influenced B AL ‘lﬂlt%ﬂéﬁ%@&%&ﬁﬂ@%ﬁ’@ﬁaﬁt{?&Wﬁ%wéﬁgémﬁ‘ﬂ%ﬁ 8 &ﬁf‘efﬂgané&nﬁrises a
measuringestaada iyhicdbradidynatad fhrd A @MY, of (R mationuniad sl behiiyllgeaskated in
the encoding step, reduced by a chosen average value of the variable stream of 23/09/2003 15

informatio#finits in the output information stream [RENC,AVER] multiplied by the instant T, is

recorded ipaggaIrianFHth WA ATUIRENG QPTMENCAERT N sbrequanlyinid down, 5
and a comparison step in which the quantity of information units [ENCOUT(T)-RENC,AVERT]
recorded fi§epEleddndheiRpatenng Eeisaranied dtitb asd s VIseribsicamana Whvkichelsast one
signalizing signal {fliis.aeaergiefisvad asantsastep in which at least one control signal [R] is
generated, in which the state of the 10 control signal degends on the state of at least one of the

signalizing SREFEALHSP endished IgagionesiopErisanald R ] anacherisddnirdrsiyhssiriehtss the effect
of theyencQdiRgISBRa Pl ERgihcias Haim e iR LI brind LEnhlchay aRiRized i dhat ¥ thegontrol

step, at least one control signal is generated, the state of the control s%nal depending on an 15

externally SUPBRIEPIHRPa oA SibishISORIE Mayidailesners demediod of the sRpeitgstaRation stream.

8. A method as claimed in claim 1, 4, 6 or 7, characterized in that, in the control
step, at least one control signal is generated, the state of the control signal depending on an
15  externally supplied indication signal which is typical of the contents of the input information

stream.

9. An encoding device for encoding an input information stream, comprising a
stream of information units [Ryy] into an output information stream, said output information
20  stream comprising a variable stream of information units [Rgnc], which variable stream of
information units is between a minimum value [Renc vin] and a maximum value [Rencmax],
characterized in that the device comprises
a compression unit, and
means for recording the quantity of information units [ENCour(T)] generated by the encoding
25  device,
means for determining the recorded quantity of information units [ENCout(T)], reduced by a
chosen average value of the variable stream of information units in the output information
stream [Renc aver], multiplied by the instant T in accordance with the formula ENCout(T)-
Rencaver T,
30  means for comparing the determined quantity of information units with at least one criterion,
means for generating at least one signalizing signal, and

means for generating at least one control signal.



9. An encoding device for encoding an input information stream, comprising a stream of information
units [RIN] into an output information stream, said output information 20 stream compg’gi@? /??X) riable
stream of information units [RENO], which variable stream of information units is between a mmimum
value [RENc,MIN] and a maximum value [RENC,MAX], characterized in that the device comprises a
compression unit, and means for recording the quantity of information units [ENCOUT(T)] generated
by the encoding 25 device, means for determining the recorded quantity of information units
[ENCOUT(T)], reduced by a chosen average value of the variable stream of information units in the
output information stream [RENC,AVER], multiplied. by the instant T in accordance with the formula
ENCour(TYRENC, AVER-TeASFEARSTS A3 SIARRTR 18 Mol Lrs B GUATHE) PR AR it with
at least opgsridedaithmeans fer igpneiating altiadsh oo Stge adizéngegdignaltiandfmigansdosgeng ating
at Ie?t o] %ntr%gs'gnal. 23/09/2003 16 10. An encoding device as claimed in claim 10,

characteri At he device is provided with means for inputting an initial value of the recorded
guantity of information units 5 [ENCOUT(0)] 11. A recording device for recording an information
stream on a record carrier, comprising recording means.far recarding an information stream on the
record carler, charactehBa T IRAGHE HAVEE COMEASL AU He Rd B AL KT claim 10
or 11. 10 tampriciegraicg dlayiaeas cairseskdinglairinidrmhasaciecnadinibatibaidavite,is provided

\év;flr(l:gS?%%é%@?gl\?gé%t§§|%$¥$8?§ggl%§éﬁn;£%%&)%ggm e\elfcienzflgrc a?gl% %Jnnic aim 10 or 11.
10

12. A recording device as claimed in claim 12, characterized in that the device is

provided with means for recording the value of the determined quantity of information units

ENCout(T)-Renc.aver-T on the record carrier.



